Information Technology 

Excel Step by Step #2

Formulas & Functions


In this project you will learn to format worksheets and enter formulas and functions. 
Formulas assign value to a cell to calculate results. Excel recognizes a formula because it begins with an equal (=) sign. Formulas can contain any or all of the following: functions, operators, references, and constants. For example:
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Parts of a formula

[image: image27.png]


Functions: The PI() function returns the value of pi: 3.142...
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References: A2 returns the value in cell A2.
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Constants: Numbers or text values entered directly into a formula, such as 2.
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Operators: The ^ (caret) operator raises a number to a power, and the * (asterisk) operator multiplies
Functions are predefined formulas that perform calculations by using specific values, called arguments, in a particular order, or structure. Functions can be used to perform simple or complex calculations.
Structure of a function

The following example of the ROUND function rounding off a number in cell A10 illustrates the syntax of a function.
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Structure of a function
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Structure. The structure of a function begins with an equal sign (=), followed by the function name, an opening parenthesis, the arguments for the function separated by commas, and a closing parenthesis.
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Function name. For a list of available functions, click a cell and press SHIFT+F3.
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Arguments. Arguments can be numbers, text, logical values such as TRUE or FALSE, arrays (array: Used to build single formulas that produce multiple results or that operate on a group of arguments that are arranged in rows and columns. An array range shares a common formula; an array constant is a group of constants used as an argument.), error values such as #N/A, or cell references (cell reference: The set of coordinates that a cell occupies on a worksheet. For example, the reference of the cell that appears at the intersection of column B and row 3 is B3.). The argument you designate must produce a valid value for that argument. Arguments can also be constants (constant: A value that is not calculated and, therefore, does not change. For example, the number 210, and the text "Quarterly Earnings" are constants. An expression, or a value resulting from an expression, is not a constant.), formulas, or other functions.
[image: image8.png]


Argument tooltip. A tooltip with the syntax and arguments appears as you type the function. For example, type =ROUND( and the tooltip appears. Tooltips only appear for built-in functions.

Step 1 – Create the Worksheet
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Create the worksheet using the data shown. Some of the column titles have multiple lines of text. Remember to create another line within a cell, use the ALT + ENTER shortcut.

For this example, we will be creating a budget for a class pizza party. 
The title is formatted at 16pt, bold. 

Column titles are 11pt, bold.

Accounting style is applied to the range B3:B11

Items are 11pt

All text is Calibri

Step 2- Calculate the Total Price using a simple formula

With D3 active, enter a formula that will calculate Total Price for Dixie Cups. We know the price per 1 package of cups and we know how many packages were purchased. The calculation would look like:  Unit Price x Quantity =    if we were entering it in a calculator or calculating with a pencil. In Excel, refer to the formula structure and enter it into the formula bar.   All formulas or text entered into a cell will appear in the formula bar. The result appears in the cell.
In the formula bar, type =B3*C3. This will ultimately give us the total price. The asterisk * is the operator and is used when multiplication is necessary.
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Repeat this step for the remaining range D4:D11 or use the fill handle to copy the original formula because it will be the same for the remaining items.

It is important for you to be able to use the correct operators and know their meanings. Use this chart as a reference when developing your formulas:

	Table 1: Summary of Arithmetic Operators

	Arithmetic Operator
	Meaning
	Example
	Meaning

	-
	Negation
	-10
	Negative 10

	%
	Percentage
	=30%
	Multiplies 30 by 0.01

	^
	Exponentiation
	=2^3
	Raises 2 to the third power, which is equal to 8

	*
	Multiplication
	=6.1*A1
	Multiplies the contents of cell A1 by 6.1

	/
	Division
	=H3/H5
	Divides the contents of cell H3 by the contents of cell H5

	+
	Addition
	=4+8
	Add 4 and 8, result is 12

	-
	Subtraction
	=D34-35
	Subtracts 35 from the contents of D34


Excel uses the order of operations learned in Algebra moving from left to right in a formula. The order of operations would be parenthesis, exponents (powers), multiplication, division, addition, subtraction.

Step 3—Determine Totals, Average, Maximum, and Minimum Values using a Function Formula
In cell D12, we will calculate Total Overall Cost for the party
In cell D13, we will calculate Cost per Person

In cell D14, we will calculate Average Unit Cost

In cell D15, we will note the most expensive item
In cell D16, we will note the least expensive item

A. In column A, create row headings for the above calculations.
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How’d you do? Note the headings listed in the range A12:A16 will correspond with the calculations we want to make

B.
With D12 active, calculate the Total Cost by adding up D3:D11. Use the function “SUM” in your formula. Use the function structure to set up the equation:

=SUM(D3:D11)

C.
Next we calculate the Cost per Person. For this calculation we will not use a function, rather we use a simple formula. For our example, let’s use our class size of 24 students. To calculate cost per person, it would be:

Total Cost Overall / # of people in class = Cost per person

In Excel, we use cell references to make the calculation:

=D12/24

D.
Now we can calculate average unit cost. Think about what data you need to calculate this one. Right! You will need to use Unit Price figures. Now think about how to calculate averages. It would look something like this:


(Unit Price1 + Unit Price2 + Unit Price 3…) / the number of Unit Prices there are in total

In this case, we do not need to add these prices up one by one, we can use a FUNCTION instead. Excel uses the function called “AVERAGE” to make this calculation.

With cell D14 active, go to the Formulas tab and in the Function Library group click on Paste/Insert Function
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E.
When you click this button a dialog box opens. This dialog box contains every function built-in to the Excel program. Locate the “AVERAGE” function. You can search for it, look in the ALL category, or maybe get lucky and it will appear in the most recently used category. 
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F.
Once you locate AVERAGE, click OK. Another dialog box appears asking you to input the cell references so Excel can make the calculation. Collapse the dialog box so you can see your worksheet. Do this by pressing the collapse button.
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G.
Then select your range B3:B11. Expand the dialog box with your range selected by pushing the same button.

H.
Click OK and the Average Unit Cost will display in cell D14.

I.
Now we will calculate the Most Expensive Item and Least Expensive Item using the MAX and MIN functions. You can access these either using the Paste/Insert Function button again or you can type the equations in yourself using the formula bar. Either way will work.
With D15 active, enter =MAX(D3:D11). Be careful about the range, you do not want to include those cells that we used functions for in the earlier steps.

With D16 active, enter =MIN(D3:D11). Again be wary of the range.

The final worksheet product appears on the next page. Compare yours to make sure they match.

How’d you do? This is a pretty standard example of how you can utilize Excel to organize the planning of an upcoming event.

The functions you will need to know:

Average- returns the average of a range

Max-  returns the highest number in a range

Min – returns the lowest number in a range

Median – returns the middle number of a range

Count – counts the actual number of entries in a range

Sum – adds up the data in a range of cells

If/Then - checks to see if a condition you specify is true, or false. If true, one thing happens; if false, something else happens.
Step 4—Add a header to the worksheet with your Name, Date, Hour. Save the worksheet as Step by Step #2.
Step 5—Create a PIE CHART

Pie charts are different from bar, column, or line charts because a pie chart illustrates the part in relationship to the whole. Bar, column, and line charts illustrate a comparison of items or show changes over a period of time.

In our example we will graph the costs associated with the party. We want to answer “What percent of the overall cost do the Dixie cups represent?” 

A.
Select the range A2:A11 and D2:D11 by using the ALT key. Then on the Charts group of the Insert tab, select Pie and either 2D or 3D pie chart. Move the chart by right clicking on the chart and selecting “Move Chart”. Set it “As a New Sheet” called “Total Cost Breakdown.”

B.
Change the title of the chart: Total Cost Breakdown

C.
Display the percentage each item represents of the pie. To do this, go to Chart Tools(Layout(Data Labels(More Data Label Options…

D.
Check Percentage, Best Fit, and Click OK

Your chart should now display the percentages for each slice of the pie.
Step 6—Displaying and Printing the Formulas Version of the Worksheet

If you are having trouble locating an error in your worksheet, you can check all of your formulas at one time by displaying them on the screen. To do this, follow these steps:

A. Hold down CTRL while pressing the tilde ~ key (key to the left of the number 1)

B. All of the formulas should display 

C. Another option is to click on the Formulas Tab and press the button Show Formulas 

D. Return the worksheet to normal view the same way you displayed formulas

Step 7—Printing Options

Sometimes the information will not fit on 1 page. Exploring the printing options is ESSENTIAL. If your data does not fit on one page as is, try these options:

A. Set page layout to LANDSCAPE

B.  Go to the Microsoft Office Button (Print Preview

C. On the ribbon at the far left, click on Page Setup

D. Under Scaling, choose 1 page wide by 1 page tall

Step 8—Save the Workbook
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